Many current mainstream neuropsychiatric models show inconsistencies, equivocal evidence and failure to explain neuropsychiatric illness. Completely new approaches could help greatly to improve the current situation. A very promising pathway seems to be quantum models of mind, brain, and consciousness; however, an open question is how to link them to the psychiatric world. Cytoskeletal proteins have been credibly proposed as a starting point, but the cell membrane should be taken into account as well. In fact, G-protein dynamics and membrane fatty acid profiles are deeply involved in classical mechanisms of psychiatric illness, and additionally they may play a much different though important role within quantum models of mind, brain, and consciousness. Indeed, G-protein dynamics and membrane fatty acid profiles may represent a substantial bridge between the psychiatric world and quantum theories. Might the nexus of cell membrane investigations therefore lead to a diagnostic tool able to identify psychopathology in a way also comprehensible in terms of a patient's altered conscious state? Toward the end of answering this question, brain cell membranes should be studied, but some experimental clues suggest that platelet membranes may ultimately provide an alternative practical assay with the virtues of low cost and ease of accessibility. In any case, cell membranes (i.e. G-protein dynamics and/or fatty acid profiles) show much promise as a starting point for the linkage of psychiatry to quantum models of mind, brain, and consciousness.
The three target articles of the present NeuroQuantology issue (Globus, 2010; Mender, 2010; Woolf, 2010) (DSM) . DSM-V remains a work in progress, starting in 1999, still years from finalization, and presently subject to ongoing discussions. The current DSM-IV has been in use since 1994 but its design has been linked to deleterious taxonomic flaws (Bowden, 2001; Ruggero, 2009 ) raising serious ethical issues (Kocmur, 2009 ).
There is a need for deep change. Perhaps a completely different approach might prove to be the right solution to the present problematic situation. Quantum theories of mind seem to offer a promising path toward a better understanding of psychopathology. New quantum paradigms of mental illness could be a great help in comprehending the role of mind-brain relations in psychiatric pathogenesis.
Good starting points might be the most notable quantum-neurodynamic models: the thermofield approaches of Umezawa, Jibu, Yasue, Vitiello, and Globus (Globus, 2003; Jibu and Yasue, 1995; Vitiello, 2001 ) and the Orch OR hypothesis of Hameroff and Penrose (Hameroff, 1996 (Hameroff, , 1998 Penrose, 1994) . However, other contributions should be taken into account, e. g. the innovative membrane-oriented ideas postulated by Bernroider (Bernroider, 1999; 2005; Summhammer, 2007) .
At present, it seems that no strong pragmatic contribution to the clinical psychiatric world has yet been made by quantum theories. Moreover, psychiatric applications have not been considered seriously by the quantum community, at least in a theoretically systematic manner or by means of planned experimental design. Hence, one of the first problems to overcome is the link between the domain of psychiatric illness as understood today and the realm of normative quantum mind. We should find common points in order to study them together at the same time. The two different worlds of psychiatry and quantum mind theory at present remain mutually detached, and we have to build a bridge linking them.
In this sense, Woolf and her colleagues (Woolf, 2010) have made an important contribution. They are working on an approach to cytoskeletal proteins operating at two levels.
First, from a psychiatric point of view, they adduce evidence that cytoskeletal proteins (microtubules in particular) are dysfunctional in at least some mental illness. Second, they remind us convincingly that quantum theories of mind are closely related to cytoskeletal proteins, particularly those implementing information processing in microtubules.
Are there other possible roads bridging psychiatry and quantum models of consciousness?
The Cell Membrane Has a Key Role in Psychiatric Illness Woolf and co-authors have successfully identified a relationship between quantum mind/brain models and psychiatry through cytoskeletal proteins. There may be yet another link: the cell membrane.
Brain cell membranes seem to play a key role in psychiatric illness. Diverse approaches have provided evidence with respect to this topic; perhaps one of the most important is a proposal by Rasenick's group (Allen 2007; . This research focuses on the dynamics of G-protein within its membrane lipid raft microdomain as a basic element of vulnerability in depression and suicide. Different cell membrane states (i.e. different G-protein and lipid microdomain configurations) lead to differences in activation of Gα subunit coupling with adenyl cyclase in the subsequent cAMP signaling cascade. Since the international scientific literature for more than two decades has reported cAMP signaling cascade abnormalities within brains of suicidal and depressed human subjects (Cowburn, 1994; Pacheco, 1996; Dowlatshahi, 1999; Stewart, 2001; Dwivedi, 2002; Pandey, 2005) , this locus of apparent pathology constitutes a promising avenue of further investigation regarding a potential role for the cell membrane in psychiatric illness.
Rasenick's group has studied brain cells but argues as well that Gα raft localization in non-neural peripheral tissue may serve as a biomarker for depression. In particular, a wide scientific literature supports the suggestion of Rasenick's group that human platelets serve as biological markers for depression (Mooney, 1988; 1998; Garcia-Sevilla, 1990; Pandey, 1990; Menninger and Tabakoff, 1997; Hoffman, 2002; Hines and Tabakoff, 2005) .
The authors of the present paper have studied platelet membranes of depressed subjects, enlisting profiles of fatty acids (FAs) as a possible measure of the membrane status 2007a; 2007b; . In particular, the authors have compared the platelet membrane FA profile of a group of clinically depressed subjects against a group of healthy subjects. The pattern of the two groups has been found to be statistically different.
The FA findings in the authors' experiments appear highly consistent with the G-protein and lipid raft dynamics delineated by Rasenick's group. In fact, this result is in agreement with an extensive body of scientific evidence suggesting that polyunsaturated fatty acids (PUFAs) affect cellular functions by modulating the structure and function of specific lipid domains, such as lipid rafts (Chen, 2007; Sottocornola, 2008; Stulnig, 1998; . It has been suggested that the PUFAs in the cellular bilayer may enhance the transfer of cholesterol, potentially modifying raft composition and thus the local function of a membrane (Kucerka, 2009) . In any case, recent growth of clues and evidence points toward a link between FAs and G-protein dynamics (Han, 2009; Bok, 2009) and reveals that lipid rafts from diseased brains exhibit aberrant lipid profiles in comparison to healthy brains (Martín, 2010) .
The authors of the present paper have performed further analysis of the previously cited experiments, using several mathematical methods that provide additional results. Data studied by means of a Self Organizing Map (SOM), a kind of artificial neural network -the so called "Kohonen Network" -(Kohonen, 2001) , suggest three FAs as the main actors in depression (and suicide) and thus as possible unique platelet biomarkers. They are arachidonic, palmitic and linoleic acid. The authors hypothesize that these three FAs might suffice to summarize the whole cell membrane status, i.e. the full FA profile, and hence the G-protein dynamics.
Some clues indeed seem to support the fundamental role of the three FAs. For example, consider that G-proteins could be targeted to raft domains by several mechanisms. The most plausible one is that Gα subunits are subject to palmitoylation (Allen, 2007), i.e. the covalent attachment of FAs, such as palmitic acid, to cysteine residues of membrane proteins. Thus palmitic acid emerges as a leading component in G-protein dynamics as well as one of the biomarkers postulated by the authors. Recently, the role of palmitic acid in relation to G-protein coupled receptors has been demonstrated (Chini, 2009) . Matters could thereby turn out to be surprisingly simple: just three FAs could be enough to describe the membrane status and hence the depressive substrate.
Of overarching importance here is that the cell membrane seems to be deeply involved in depression and perhaps also in other neuropsychiatric illness. In particular, G-protein dynamics in brain cells and FA profiles in platelet membranes could be a very promising way to better understand psychopathology. These two molecular entities seem to give different measures of the same thing, the brain cell locus being of central import but the platelet site perhaps easier practical access.
The Cell Membrane: Possible Roads to Quantum Consciousness
Once again, let us look at the cell membrane. There are many clues suggesting multiple strong connections between FA profiles or Gprotein dynamics and current quantum brain theories. We shall now try to shed light on these links by honing in on some of the most notable quantum models and theories about brain, mind and consciousness. The Orch OR model and Hameroff's "Conscious Pilot" Let us start from the platelet membrane's FA composition, which, as previously described, may be seen as an alternative expression of the brain G-protein dynamics. But consider also that G protein dynamics (and thus lipid raft) are strongly related to microtubule and cytoskeleton dynamics; there is a wide literature demonstrating the existence of such a relation (Layden, 2008; Roychowdhury, 1999; Chichili, 2009) . FAs (including platelet FAs) may be linked to cytoskeletal protein in this way. Indeed, according to some recent works, FAs may be understood to possess an explicit and direct connection to microtubule and cytoskeleton dynamics (Han, 2009; Bok, 2009 ). Now, as clearly shown by Woolf's group (Woolf, 2010) , microtubules are the main site of the most notable quantum mind models. In fact, tubulin is the fundamental building block of the Orch OR model introduced by Stuart Hameroff and Sir Roger Penrose.
Let us now consider another of Hameroff's ideas. This recent so called "conscious pilot" model (Hameroff, 2010) deals with brain gamma-synchrony and focuses particularly on the neuronal GAP junction as its fundamental engine. In Hameroff's words: "placement, openings, and
closings of gap junctions are regulated by intraneuronal calcium ions, cytoskeletal microtubules, and/or phosphorylation via G-protein metabotropic receptor activity."
Therefore by inference it seems clear that G-protein and membrane FAs are linked with Orch OR and the new "conscious pilot" model.
Thermofield Brain Dynamics
Thermofield Brain Dynamics (TBD) is another very well known theory of mind on which many important authors are working [for a detailed list see Globus (Globus, 2010) ]. It happens that membrane FAs harbor multiple links to TBD.
The first link is quite clear. In the words of Globus, TBD has its roots in the "Quantum Electrodynamics of the brain's water dipole field inside the microtubules". According to the TBD model, the neuronal cytoskeleton interacts with a coherent water dipole field, once again endowing the microtubule with a leading role. The same considerations discussed above, linking microtubules within the Orch OR model and membrane FAs, can easily be extended to TBD. This is the first strong connection.
But there is a second point of contact. According to Vitiello (Vitiello, 2003) , the brain can be modelled as a mixed system involving two separate but interacting levels.
The memory level is quantum dynamical while electrochemical activity is at a classical level. The long-range quantum dipolar correlation in the water matrix plays a crucial role in the electrochemical activity. As Vitiello notes, "this points to the role of the glial cells in…biochemical brain activity and may constitute a link between the two levels" (Vitiello, 2001 ; see also Jibu, 1994; 1996) . It is well known that glial cells are closely related to FAs. For example astrocytes, a kind of glial cell, are deeply involved in arachidonic acid production.
Hence, multiple potential links exist between TBD and cellular FAs or G-protein.
Bernroider ion channels
Bernroider's conception of quantum brain function is built upon voltage controlled ion channels (Bernroider, 2005) . These may be involved in mental phenomenology such as the well-known "binding problem."
In Bernroider's model, the classical view on gating has to be changed with respect to the high-resolution structure elucidated by MacKinnon's group Jiang, 2003) . In voltage controlled channels, changes in the imposed membrane field induce a charge transfer transition (12-14 electron charges in K channels) carried by amino acids called voltage sensors (Bezanilla, 2000) . The transition moment in gating correlates with the open probability of the channel. However, in the "paddle-model," the transition moment couples with the neighbouring lipids of the channel protein, and this latter view gains strong support from an increasing number of studies demonstrating that protein surrounding lipids engage in the control of voltage gated Kv channels (Oliver, 2004) .
In this latter way, membrane FAs would be linked to the quantum dynamics of the ion channels and thus, according to Bernroider, to mind processes.
Other clues: Stapp's idea
Many other mind-brain quantum theories show connections, coupling, and direct or indirect links to FAs. As an example, consider Stapp's model of consciousness as a quantum Zeno effect locating quantum dynamics within the Ca 2+ ion channel (Stapp, 2005) . This model, though controversial, clearly relates to membrane FAs, in particular arachidonic acid (RobertsCrowley, 2009 ).
The foregoing survey demonstrates that cell membrane status (i.e. G-protein and/or FA composition) can be linked with a variety of quite different quantum brain/mind models. Actually, membrane status of this kind seems to be a sort of common, mutual element, shared by all of the considered brain, mind and consciousness models. This could be seen as a very important foundational feature, a robust starting point for whatever quantum approach one might decide to explore. If we were to envision membrane status as the principle bridge connecting psychiatry to quantum models, it would be a road with many lanes! A Short Discussion G-protein dynamics and membrane FA profiles seem to be strongly related to the concerns of psychiatry. There is evidence suggesting their wide involvement in psychopathology. From another viewpoint, they can be seen as important building blocks for the most notable quantum models of brain, mind and consciousness. Indeed, they seem to be a common foundational element shared by all of these quantum models and theories. Therefore, they might well constitute an ideal starting point to link the world of psychiatry and the quantum universe.
The proposals of Woolf and her colleagues in the present issue of NeuroQuantology hold out the promise of direct and vital applications to basic psychiatric research. This promise is also highly compatible with cheap and easy FA profiles in platelets, which may afford practical ease for eventual routine clinical use.
Conclusion
Many mind/brain models such as Orch OR are best characterized as theories of consciousness. It is therefore potentially fruitful in neuropsychiatric terms to consider the various forms of psychopathology, such as depression and predisposition to suicide, as altered states of consciousness.
Comparison between healthy and psychiatric subjects yields evidence of differences in cytoskeletal proteins, Gprotein dynamics, and FA profiles. At the same time, these three biomolecular entities are fundamental elements of quantum consciousness models.
If such correlations eventually lead us to a tool providing a measure of the depressed state, not in a dichotomous manner (simply present or not present) but in a continuous fashion (e.g. as proposed by the authors), then will we thereby be able to "measure consciousness"?
The authors' current work on platelets as the place at which to find biomarkers of depression may contribute to such an outcome.
The quantum world may be useful in better understanding psychiatric illness, but psychiatry as well may contribute to improving the quantum research applicable to consciousness. In both cases, the cell membrane might be a good starting point, linking the two worlds in a powerful way.
